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The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 17-19 are rejected under 35 U.S.C. 102(b) as anticipated by or, in 

the alternative, under 35 U.S.C. 103(a) as obvious over Walton I (Applied Physics 

Letters vol. 81, no. 6, pp. 987-989, published August 5, 2002) (see Fig. 1), who 

discloses an electron beam plasma source comprising a process chamber containing 

halogen based gas, an electron source operable to provide an electron beam in the 

process chamber, and magnetic field means for confining the e-beam. Walton I teaches 

(page 987, para. Bridging cols. 1 and 2) that e-beam generated plasmas produce 

continuous ion-ion plasmas. Walton reports (page 989, last para.) that positive and 

negative ions can be extracted during all phases of plasma production. Therefore, the 

apparatus of Walton I is inherently an ion-ion plasma source that substantially 

comprises negative ions as recited. It is noted also that the limitations of claim 17, lines 

7 and 8, and claim 19, lines 7 and 8 are process limitations that the apparatus of Walton 

is inherently capable of performing. Regarding the claim recitation of "the electron 
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beam having a current density of approximately .1 A/cm 2 ", it is noted that this is a 
process limitation that does not so limit the presently claimed apparatus. The claims as 
written do not require the presence of an electron beam of any particular density. The 
apparatus of Walton I does include "an electron source operable to provide an electron 
beam in the processing chamber" as recited in the claims, and this is the only apparatus 
structural feature relating to the electron beam that is required by the claims. It is noted 
also that the manner in which this limitation is phrased does not actually require the 
apparatus as claimed to be operable to produce electron beam having a current density 
of approximately 0.1 A/cm 2 . 

Also, regarding the claim 19 limitation of "an electron beam confiner operable to 
apply a magnetic field at approximately 200 G", Walton I at page 987, col. 2, lines 4-12, 
describes the use of a magnetic field of 150 G, which meets the claim 19 recitation of 
"approximately 200 G". 

Claims 17-19 are rejected under 35 U.S.C. 103(a) as obvious over Walton I 
(Applied Physics Letters vol. 81, no. 6, pp. 987-989, published August 5, 2002) taken in 
view of Fernsler (Physics of Plasmas, vol. 5, No. 5,, May 1998) or Meger (Physics of 
Plasmas, vol. 8, No. 5, May 2001). Walton I (see Fig. 1) discloses an electron beam 
plasma source comprising a process chamber containing halogen based gas, an 
electron source operable to provide an electron beam in the process chamber, and 
magnetic field means for confining the e-beam. Walton I teaches (page 987, para. 
Bridging cols. 1 and 2) that e-beam generated plasmas produce continuous ion-ion 
plasmas. Walton I reports (page 989, last para.) that positive and negative ions can be 
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extracted during all phases of plasma production. Therefore, the apparatus of Walton I 
is inherently an ion-ion plasma source that substantially comprises negative ions as 
recited. It is noted also that the limitations of claim 17, lines 7 and 8 and claim 19, lines 
7 and 8 are process limitations that the apparatus of Walton I is inherently capable of 
performing. 

Fernsler (Physics of Plasmas, vol. 5, No. 5, May 1998) or Meger (Physics of 
Plasmas, vol. 8, No. 5, May 2001 ). Fernsler (see pg. 21 37, col. 2, last full sentence, for 
example) and Meger (pg. 2558, col. 1, lines 21 and 22, and page 2559, col. 2, last 
paragraph) both disclose apparatus comprising a processing chamber, an electron 
source operable to provide an electron beam in said processing chamber, and an 
electron beam confiner operable to generate a magnetic field at 200 G. If view of this 
teaching regarding the use of a magnetic field at 200 G to confine an electron beam of 
the type taught by Walton I, it would have been prima facie obvious to one skilled in the 
art to utilize the magnetic field means of Fernsler and Meger as the electron beam 
confiner in the Walton I apparatus because Fernsler and Meger teach that a magnetic 
field of 200 G will successfully confine an electron beam in the manner desired by 
Walton I. Regarding the recitation of "thereby maintaining a current density of said 
electron beam at approximately 0.1 A/cm 2 ", Fernsler teaches the use of an electron 
current density of 0.05 A/cm 2 , which is approximately 0.1 A/cm 2 . 

Applicants have argued that the current density value recited in the claims of 0.1 
1 A/cm 2 is orders of magnitude greater than that of Fernsler. It is noted, however, that 
the dictionary definition of "order of magnitude" is "a range of magnitude extending from 
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some value to ten times that value". Thus, "approximately 0.1 A/cm 2 " is nowhere near 
to being an order of magnitude greater than the "0.05 A/cm 2 " suggested by Fernsler. 
Also, the dictionary definition of "approximate" (see attached copy) includes "much like, 
resembling, more or less correct, to come near to, and approach". The value of "0.05 
A/cm 2 " suggested by Fernsler resembles or approaches the value of "0.1 A/cm 2 " recited 
in the claims. 

It is noted also that the only mention of current density in applicants' 
specification is at page 8, lines 20-22, where it recites that "the beam current density is 
typically 0.1 A/cm 2 or less". The specification fails to provide any indication that this is a 
critical value. The specification also fails to provide any indication of how the beam 
current density is set or what process parameters determine the beam current density. 
It is noted that the cited references also disclose this same beam energy as that used 
by applicants (i.e. approximately 2000 eV), and the same magnetic field strength (i.e. 
approximately 200 G), and applicants specification does not explain what parameters 
other than these determine the current density. 

Most importantly, it is noted that the claim recitation of "the electron beam having 
a current density of approximately .1 A/cm 2 " is a process limitation that does not so limit 
the presently claimed apparatus. Claims 17-19 as written do not require the presence 
of an electron beam of any particular density. The apparatus of Walton I does include 
"an electron source operable to provide an electron beam in the processing chamber" 
as recited in claims 17-19, and this is the only apparatus structural feature relating to 
the electron beam that is required by the claims. It is noted also that the manner in 
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which this limitation is phrased does not actually require the apparatus as claimed to be 
operable to produce electron beam having a current density of approximately 0.1 A/cm 2 . 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Richard Bueker whose telephone number is (571 ) 272- 
1431 . The examiner can normally be reached on 9 AM - 5:30 PM, Monday-Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on (571) 272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 
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Primary Examiner 
Art Unit 1763 


